In vitro and in vivo interaction of macrophages from vaccinated and non-vaccinated channel catfish (Ictalurus punctatus) to Edwardsiella ictaluri.
Macrophages from catfish vaccinated with an Edwardsiella ictaluri vaccine and macrophages from non-vaccinated catfish were used in in vitro and in vivo studies with red-fluorescent E. ictaluri to assess phagocytic ability, reactive oxygen and nitric oxide production and bactericidal activity. In the in vitro experiment, macrophages were harvested from vaccinated and non-vaccinated fish and then exposed to red-fluorescent E. ictaluri. Results of this study showed that E. ictaluri can survive and replicate in macrophages from non-vaccinated catfish (relative percent killing, RPK, from 0.011 to 0.620 and from -0.904 to 0.042 with macrophage:bacteria ratios of 1:20 and 1:100, respectively) even in the presence of reactive oxygen and nitrogen products. Macrophages from vaccinated fish were significantly (p < 0.05) more efficient in killing E. ictaluri (RPK from 0.656 to 0.978 and from 0.011 to 0.620 with macrophage:bacteria ratios of 1:20 and 1:100, respectively) and produced significantly (p < 0.05) higher amounts of ROS (10-fold increase) and nitrogen oxide (about 10-fold increase) than macrophages from non-vaccinated fish. In the in vivo experiment, vaccinated and non-vaccinated catfish were injected with red-fluorescent E. ictaluri to allow the interaction between macrophages and other components of the immune system. After 6h, macrophages were harvested from the fish and seeded in glass chamber slides and bactericidal activity was measured in vitro. Results showed in vivo interaction of other components of the immune system enhanced bactericidal activity of macrophages from vaccinated fish. In another set of experiments, catfish were intraperitoneally injected with fluorescent bacteria opsonized with immune serum or non-opsonized and necropsied in the first 48 h after bacterial challenge to observe localization of E. ictaluri between vaccinated and non-vaccinated catfish. Vaccinated fish were able to control the dispersion of E. ictaluri in the body and red-fluorescent bacteria were observed only in the spleen, anterior and trunk kidney. In non-vaccinated fish E. ictaluri was able to replicate and invade all organs with the exception of the brain. We further determined that macrophages seeded with E. ictaluri could cause infection in non-vaccinated fish upon reinoculation with in vitro infected-macrophages. Overall, the results indicated that macrophages from vaccinated fish are activated and responsible for rapid clearance of infection upon re-exposure to virulent E. ictaluri.